
The mill ponds can leak. For example 5 million m3 of contaminated water leaked from the
Olympic Dam mine in Australia over several years. Large areas of the subsoil are now
contaminated.
The dams holding back the water in the
ponds can also fail. In New Mexico USA
in1979 370,000 m3 of radioactive water
and 1,000 tonnes of contaminated
sediment escaped after a dam failure
which contaminated the Rio Puerco for 70
miles downstream.
At the Atlas tailings in Utah, USA water
was seeping from the tailings into the
Colorado River. In 2005 it was decided to
move over 10 million tonnes of tailings to a
safer location. Site owner Atlas Corp. had
set aside approx. US$10 million for onsite
reclamation; but relocation will cost the tax
payer more than US$ 300 million.

Mill Tailings
The waste from the milling process is known as mill
tailingsand  are usually kept as a sludge under ponds in the
short term. Ideally the mill tailings should be placed on an
impervious material and then capped. However, this has
often not been the case. 
In the Gabon the French company COGEMA simply allowed
the waste to flow into a nearby river. The reclamation work
was completed in July 2004, at a total reclamation cost of
10.7 million Euros. The reclamation work was mainly paid
for by the tax payers of the European Union, rather than by
COGEMA: Since 1997, Gabon has been receiving a total of
over EUR 50 million in aids for the development of its mining

sector. Of this amount, 7 million Euros were diverted by the Gabon mining ministry for the
reclamation work.
According to the United Nationsthere are over 800 million tonnes of radioactive and toxic waste
in "precarious" ponds held back by "unstable" dams because of overstrained budgets and lack
of capacity.

80% of Uranium is mined - mainly in large open pit mines
such as the Rössing mine shown above. First of all the
rock above the deposit must be removed. At Rössing
over one billion tonnes of rock have been excavated but
only a third was rock containing the Uranium ore.
Most ores only contain 0.01 to 0.25% uranium  . To get
higher concentrations of uranium the ore undergoes
milling or heap leaching. This is usually carried out near
the mine to avoid tranporting large amounts of unwanted
waste.
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After the Uranium ore has been
mined it is crushed and then treated
with various chemicals to extract the
Uranium. Most Uranium ore
contains less than 0.25% Uranium
and therefore nearly as much waste
sludge is produced as the original
amount of ore (99.75%). This is also
true of higher grade ore since the
ore diluted with normal rock before
milling to reduce the radioactive
exposure of the mill workers.
Although the Uranium has been
removed the sludge contains 85%
or the radioactivity of the original ore
due to Uranium decay products
such as Thorium 230 and Radium 226.
Although these decay products are much shorter lived than the Uranium and decay after about
250,000 years. During this time there is a continour production of radioactive Radon gas. Since
not all the Uranium can be extracted from the rock the tailings are still 33 times that of

Uranium Fuel Balance

Enrichme  nt
Natural Uranium comes in two different forms. Nearly all of it is Uranium-238 (238U)but 0.7% is
Uranium-235 (235U). It is only the Uranium-235 which is able to sustain a nuclear reaction. In most
reactor designs the percentage of 235U must be increased. This process is called enrichment.
For most reactors the percentage of 235U must be between 3 and 5%. If the Uranium is enriched
above 80% then it can be used in nuclear weapons.
It takes about 12 tonnes of Uranium Hexaflouride to produce
one tonne of enriched uranium for fuelling nuclear reactors.
The remainder is called depleted uranium. Most of the
depleted uranium produced in Europe is sent to Russia where
it is re-enriched producing 3 tonnes of 0.7%  235U which is sent
back to Europe for enrichment. The remaining 7 tonnes of
depleted Uranium hexaflouride is kept in Russia.
Much of the depleted uranium waste is still in the form of
Uranium Hexaflouride which poses chemical and well as
radiological dangers. 
There is opposition to what many believe is dumping of unwanted waste in Russia. No new
contracts have been signed and it is expected that this practice will end in the coming year.
It has recently been announced that a new £310million plant is to be build at the Capenhurst near
Ellesmere Port to convert depleted uranium hexaflouride into uranium oxide.

Uranium Reserves
It is often pointed out by the nuclear industry and their supporters that Uranium is quite common. It
is present in about 3 parts per million in rock and soil on average and about 3 part per billion in sea
water. This fact is totally irrelevant. What is important is how much it costs to extract the uranium
both in terms of money and energy. More importantly it is how this compares with alternative
sources of energy.
To analyse all the different possible option in the future is unrealistic in a short amount of space. It
may be possible to extract uranium from sea water on a large scale at some point in the future.
However, this must be compared with alternative energy sources which may become available in
the future.
At present only 60% of the uranium needed for the nuclear power industry is mined. The
remainder comes from existing stock and downgrading of weapons grade uranium in Russia. The
contract for downgraded uranium ends in 2013 and this will result in a shortage of uranium unless
there is a large increase in the discovery and development of uranium mines.
Any such development is most likely to take place in countries such as Namibia and Kazakhstan.

Conversion
For most reactors the Uranium has to be enriched. To do
this it is first necessary to convert it into Uranium
Hexaflouride which is easily turned into a gas. The
radiation from the Uranium can undergo a nuclear reaction
with the Flourine to produce neutron and gamma radiation.
The uranium hexaflouride is also extremely reactive. It
readily reacts with water to produce highly corrosive
hydroflouric acid.
Uranium hexafluoride is transported around the world. If a
UF6 cylinder is engulfed in a long lasting externally fueled
fire, its temperature may rise so high that the cylinder
bursts and instantly releases its complete contents. In this
case, lethal air concentrations of toxic substances can
occur within distances of 500 to 1,000 meters.

Depleted Uranium
The name depleted comes from the fact
that the some of the 235U has been
removed. This does decrease the
radioactivity slightly but it 75% or the
radioactivity still remains. The
radioactivity actually increases since the
decay products are more radioactive
than the uranium itself. It reaches a peak
after about 100,000 years and then
declines.
Depleted uranium is very dense and
also burns in air when it undergoes
impact at high velocity. This makes it useful as ‘penetrators’ for a variety of shells and bombs. It
has been used extensively in the recent conflict in Serbia and Iraq.
Upon impact the uranium burns to form a very fine dust which can contaminate the surrounding
area. As well as the effects of the radiation it is also chemically toxic. No large scale studies have
been done on populations exposed to depleted uranium. However there are numerous reports of
increases in birth defects and cancers in areas where depleted uranium weapons have been used.
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Open pit uranium mine, Rössing, Namibia Length: 2 km, Width: 400 m, Depth: 230 m. This is a low grade deposit with
0.029% U - over 99.9% is waste rock

To give an idea of scale this is a picture of one of the 120
Tonne trucks which are barely visible on the image above

In-Situ Leaching
Another method of extracting
uranium is to pump chemicals
underground to dissolve the
uranium and then pump the
liquid back up to the ground so
that the Uranium can be
recovered. The remaining waste
liquid plus other chemicals used
in the recovery process are then
pumped back down underground 
Although the mining companies
claim that they will restore the
water to the same condition as
before the mining operation began has never been achieved.
Although in-situ leaching generally requires less energy than opencast mining this is not always
the case. For example the Beverley leaching mine uses more energy than the Ranger open
cast mine - both of them are in Australia

At the Ranger mine in Australia in
2004 workers complained that their
shower made them feel ‘tingley’. Then 28
mine workers were struck down with
nausea, cramps and vomiting.
It later emerged that the Uranium
leaching water had accidentally been
connected up to the drinking water
supply. The water was found to contain
400 times the limit for Uranium.

Residents crossing the contaminated river on the
way to their plantation

In 1986, a 12.5 t UF6 cylinder
ruptured at the Sequoyah Fuels
Corporation (SFC) uranium
conversion plant site in Gore,
Oklahoma, USA, resulting in a
massive release of uranium
hexafluoride lasting for a period of
about 40 minutes. One SFC worker
was killed and some workers were
hospitalized.

Czech in-situ leaching site of Stráz pod Ralskem: 28.7 million m3 of
contaminated liquid is contained in the leaching zone, covering an area of 5.74 km2.
This zone contains a total of 1.5 million tonnes of sulphate and 37,500 tonnes of
ammonia. The contaminated liquid has spread out beyond the leaching zone
horizontally and vertically, thus contaminating another area of 28 km2 and a further
235 million m3 of groundwater. 
As well as moblising the Uranium the leaching process also releases other chemicals
from the rock into the water. In Königstein (Germany) the water in the leaching zone
also contains 400 times the cadmium, 280 time the arsenic and 130 times the nickel
that is permitted in drinking water.

A good source of information on this subject and where we got much of the information on this
board is the World Information Service on Energy (WISE) Uranium project.
Visit their website at

www.wise-uranium.org


